Abstract: Seven new rare sinapoyl acylated flavonoid glycosides, apetalumosides A1 (1), B8 (2), B9 (3), B10 (4), B11 (5), B12 (6), and C1 (7) were isolated from the seeds of Lepidium apetalum Willd. Their structures were elucidated by chemical and spectroscopic methods.
Introduction
In the course of our characterization studies on bioactive constituents from Lepidium apetalum Willd [1] , we have reported the isolation and structure elucidation of nine new flavonoid glycosides, apetalumosides A, B1-B7, and C, together with one known isolate, quercetin 3-O-(2,6-di-O-β-Dglucopyranosyl)-β-D-glucopyranoside obtained from the seeds of it. As a continuing study on L. apetalum seeds, we have isolated seven new rare sinapoyl acylated flavonoid glycosides, named as apetalumosides OPEN ACCESS A1 (1), B8 (2), B9 (3), B10 (4), B11 (5), B12 (6) , and C1 (7) from the herbal medicine. In this paper, we describe the isolation and structure elucidation of these new ones.
Results and Discussion
The seeds of L. apetalum were refluxed with 50% ethanol/water. Evaporation of the solvent under reduced pressure provided a 50% ethanol/water extract. The extract was subjected to kinds of column chromatography (CC) and finally preparative HPLC (PHPLC) to yield seven new rare sinapoyl acylated flavonoid glycosides, apetalumosides A1 (1), B8 (2), B9 (3), B10 (4), B11 (5), B12 (6) , and C1 (7) (Figure 1 ). (Figure 2 ) on 1 indicated the presence of partial structure written in bold lines. To assign the badly overlapped protons in sugar chemical shift range, HSQC-TOCSY experiment was determined. In the HSQC-TOCSY spectrum, the correlations between the following proton and carbon pairs were observed: δC 98.2 (C-1′′) and δH 3.04 (H-4′′), 3 (Figure 2 ), long-range correlations were observed between δH 5.74 (H-1′′) and δC 132.7 (C-3); δH 4.67 (H-1′′′) and δC 82.1 (C-2′′); δH 4.33 (H-1′′′′) and δC 66.7 (C-6′′); δH 4.20, 4.27 (H2-6′′′) and δC 166.4 (C-9′′′′′); δH 4.45 (H-2′′′′) and δC 165.6 (C-9′′′′′′), then the connectivities between oligoglycoside moieties and aglycon or sinapoyl groups were characterized. On the basis of above mentioned evidence, the structure of apetalumoside A1 (1) was elucidated to be isorhamnetin Finally, the presence of D-glucose was proved by acid analysis [1, 2] . Then the structure of apetalumoside B9 (3) was elucidated as quercetin C-NMR data for 6 were assigned. Finally, the structure of apetalumoside B12 (6) was clarified to be quercetin Column chromatographies were performed on macroporous resin D101 (Haiguang Chemical Co., Ltd., Tianjin, China), Silica gel (48-75 μm, Qingdao Haiyang Chemical Co., Ltd., Qingdao, China), ODS (40-63 μm, YMC Co., Ltd., Tokyo, Japan), and Sephadex LH-20 (Ge Healthcare Bio-Sciences, Uppsala, Sweden), and Preparative HPLC (PHPLC) column, Cosmosil 5C18-MS-II (20 mm i.d. × 250 mm, 5 μM, Nakalai Tesque, Inc., Tokyo, Japan) were used to purify the constituents.
Plant Material
The seeds of L. apetalum were collected from Anguo city, China, and identified by Li Tianxiang. The voucher specimen was deposited at the Academy of Traditional Chinese Medicine of Tianjin University of TCM (No. 20120501).
Extraction and Isolation
L. apetalum seeds (10 kg) were crushed and refluxed with 50% ethanol/water. Then, the 50% ethanol/water extract was partitioned in a CHCl3/H2O mixture (1:1, v/v), and CHCl3 and H2O layers were obtained. Then the H2O layer was subjected to D101 macroporous resin CC (H2O → 95% EtOH). As a result, H2O and 95% EtOH eluted fractions were given.
The EtOH fraction (80 g) was subjected to silica gel CC [CHCl3 → CHCl3/MeOH (100:3 → 100:5, 
Conclusions
As results, seven new sinapoyl acylated flavonoid glycosides were obtained from L. apetalum seeds. Although various acylated flavonol glycosides distribute widely in the plant kingdom, sinapoylates such as the flavonoid glycosides reported in this paper are quite rare, which were found only in 21 species from eight family plants, including Cruciferae [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] , Leguminosae [14, 15] , Apocynaceae [16] , Solanaceae [17] , Elaeagnaceae [18, 19] , Rubiaceae [20, 21] , Ranunculaceae [22] , and Moraceae [23] until now. And almost of them were obtained from the Cruciferae family, which includes L. apetalum researched by our lab. This will have some guidance for plant taxonomy.
